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Dear Gentlemen:

Enclosed please find the expert witness statements of
Joanna Hall, Denis Foerst, and Brenda Kimble (Part I). Dr. Carnow
and Mr. Huidrobro's statements will be provided subsequently in
accordance with my letter of December 28. Two additional experts,
Viorica Lopez-Avila and Ted Willhite of the Acurex Corporation
will testify about new data whch is presently being collected and
analyzed by Acurex. Their statements will be presented at the tinme
designated in the Case Management Order for statements dealing with
new data.

Sincerely yours,

Assistant Attorney General
Land and Natural Resources Division

/ Y

By: David Hird, Attorney
' Environmental Enforcement Section
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Expert Witness Statement of Denis Foerst

I have reviewed analytical data at CHoM Hill at Montgomery, Alabama,
concerning the analyses performed on wells around St. Louis Park, Minnesota.

The laboratory followed the provisions of their Quality Assurance
Project Plan (Attachment A dated September 8, 1982). The conclusions in my
memo to Mike Harris (attachment B dated June 23, 1983) are valid concern1ng
the performance of the laboratory regarding PAH analyses.

While in Montgomery, I reviewed raw data, standards and laboratory
worksheets. Special attention was given to:

34216 Blank 9-21-82 Attachment C 14 pages
3421A SLP-4 9-21-82 Attachment D 13 pages
3421p  SLP-15 9-24-82 Attachment E 26 pages
-~ STDS Attachment F 7 pages

The results reported by the lab represent the concentration of PAH
compounds in the samples. Because of the constraints of using an MOL
(Method Detection Limit) the laboratory occasionally reported BMDL (below
Method Detection Limit) for some PAH compounds which indeed may have been
present. This error of the second kind is to be expected when analyzing
samples at low levels and is acceptable.

Based upon this review, I am prepafed to testify that the laboratoriaes
results are valid and represent the concentrations of PNA compounds in the
samples. '
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Quality Assurance Project Plan for the
Measurement of PAH Compounds at ng/L

Levels by Gas Chromatography/Mass S_pectrometry

Prepared for CHoM Hill

Denis L. Foerst, Research Chemist Robert L. Booth, Acting QA OFficer

Organic Analyses Section Environmental Monitoring and Support
Physical and Chemical Methods Branch - Laboratory - Cincinnati
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3. PROJECT DESCRIPTION

CHoM Hi11 1s to conduct a project to measure the PAH concentration at
ng/L levels in: _

o the ground water in the vicinity of Saint Louis Park, Minnesota,.

0 the influent, the effluent, and various stages of the existing
treatment facility,

0 various stages during a series of bench scale treatments,

0 the influent and effluent of a pilot plant during a 30 day study.

The analytical procedure involves the serial extraction of the aqueous
sample with methylene chloride at pH >11 and then pH <2, concentration,
?nd ag§1ysis via capillary column gas chromatography/mass spectrometry
GC/MS).

The anticipated sampling schedule is given in Table 1. The target
compounds are listed in Table 2. The PAH measurement data will be used
to judge the treatability of the selected treatment process.
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4. PROJECT ORGANIZATION AND RESPONSIBILITY

REGIONAL MANAGER
C. G. Thompson

QUALITY ASSURNACE COORDINATOR

C. 0. Vinson

FIRM WIDE LABORATORY COORDINATOR

E. A. Hadfield 1

LABORATORY MANAGE
C. 0. Vinson

R

LABORATORY

MONTGOMERY EQUIPMENT COORDINATOR
W. R. Rhodes

INORGANIC

ORGANIC LABORATORY
H. Cole

4.1 The Regional Managef will review all QA data with the Laboratory
Manager on a quarterly basis.

4.2

4.3

The Laboratory Manage
control of the QA pro

The Qualfity Assurance

4.3.1 Logging sample
4.3.2 Monitoring QA
4.3.3 Informing the
QA program.
4.3.4 Reviews purcha
are purchased.
4.3.5 Receives data

r is responsible for the continuity and
gram.

Coordinator is responsible for:

s and introducing control samples.
activities.

staff and management of non conformance to the
sed materials to ensure that quality materials

prior to reporting and maintains QA documents.
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5. %A OBJECfIVES FOR PAH MEASUREMENT DATA IN TERMS OF PRECISION,

5.1

5.2

5.3

5.4

The QA objective for precision is an average relative range for
duplicate analyses of less than 30% at a 95% confidence level. The
preliminary validation study indicates that the relative standard
deviation of laboratory control standards exhibits a slight
concentration dependence (Figure 1).

The QA objective for accuracy is an average bias for the spiked
samples of less than 25%. The preliminary validation study
exhibited an average bias of -8% and -18% for 15 PAH compounds for
true values of 10 ng/L and 25 ng/L, respectively and an average
bias of -3% for 27 compounds at a nominal value of 4 ng/L.

The QA objective for completeness is 90%. No more than 10% of the
data is to be ruled invalid due to QA/QC checks on the overall
system performance.

The QA objective for method detection 1imit (MDL) is an average MDL
of less than 5 ng/L. The validation study gave an average MDL of
1.2 ng/L for the 27 compounds listed in Table 3.
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6. SAMPLING PROCEDURE

6.1

Method 624, purgeables, requires a duplicate sample to be collected
and preserved with acid 1f analysis is to be performed between 7

~ -and. 14 days after collection due to the potential biological

6.2

6.3

6.4

6.6

6.7

6.8
6.9

degradation of benzene, toluene, and ethylbenzene. If not acid
preserved, the purgeable samples must be analyzed within 7 days.

The PNA compounds are susceptible to photodegradation, therefore,
amber containers or foil wrapped containers must be used.
Extraction must be completed within 7 days of collection. Extracts
must be analyzed within 40 days of extraction.

Sample containers must be scrupulously cleaned. All sample
containers are to be washed with detergent, rinsed with tap water,
reagent water, and set aside to dry. PNA sample containers, after
drying, are rinsed with a polar and a non-polar organic solvent and
again set aside to dry before use. '

Triplicates, duplicates and field blanks are included in each set
of samples as scheduled on Table 1. The field blank is sent from
the lab to the field and back to the laboratory y1th the other

samples. , '

The composition of the duplicates and triplicates must be
homogenous. Collect these samples in as short a period of time as
possible. Fil11 each bottle of a duplicate or a triplicate set by
sequential thirds to ensure homogeneity.

When sampling inactive wells, record the number of well volumes
that have been pumped prior to filling an individual sample. A
miniTum of 10 casing volumes should be pumped before collecting a
sample.

When sampling an active well, record the number of gallons pumped
in the previous 24 hours.

The specific sample tag is illustrated in Figure 2.

Field records must be completed at the time the samples are
collected. The records must be signed or initialed including the
date and time by each member of the sampling team. A Field
Tracking Report Form is given in Figure 4.
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7. SAMPLE CUSTODY

7.1

7.2

7.3

7.4

7.5

Chain of custody procedures will apply to all samples. A chain of
Custody Record form {is given in Figure 5. All entries are to be
completed in indelible ink. Dean Malotky is the field sampling
team leader. o

The original chain of custody record is sealed in a watertight
plastic sandwich bag and shipped inside the sealed transportation
case. A copy of the record is retained by the sampling team.

The samples are shipped to Harold Cole, the designated custodian at
CHoM H111. A permanent log book will be kept describing the
samples as received. Log book entries are to include; the person
delivering the sample, date and time received, source of sample,
sample ID or log number, mode of transport, and the condition of
the sample as received.

Samples are to be stored in the custody room, a securely locked
area. Only the custodian is to deliver samples to the laboratory
personnel. The laboratory is to be maintained as a secured area,
restricted to authorized personnel only. Laboratory personnel are
responsible for the care and custody of the sample after being

received from the custodian. The sample must always be in the

possession or view of the laboratory perscnne! or securad in ths
laboratory at all times until analysis is completed.

The unused portion of the sample, if any, and all identifying
labels must be returned to the custodian. . The custodian will
retain unused portions of the sample until the State's Authorized
Agent, Michael J. Hansel, authorizes that the unused samples are to
be destroyed.
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8. CALIBRATION PROCEDURES AND FREQUENCY

8.1 The procedures for internal standard or external standard
calibration are described in methods 624 and 625. The laboratory
is responsible for demonstrating the linear range and the linearity
of the calibration curve. If the concentration level of a target
compound exceeds the linear range, the extract is diluted and
reanalyzed for that compound. -

8.2 The calibration of the GC/MS system is to be verified each day by
1) achieving the DFTPP or BFB key ion abundance criteria as
appropriate, 2) achieving the benzidine or pentachlorophenol
tafiling factor criteria as appropriate, and 3) chromatographing an
aliquot aof the standard solution that contains the appropriate
target compounds and updating the response factors if necessary.

8.3 Sources of the individual target compounds are given in Table 2.
The source, purity, lot number, and certificate of true values for
standard solutions will.be recorded. _ :
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9. ANALYTICAL PROCEDURES

9.1 Method 624 is to be used without change for the analysis of the
: purgeable samples.

9.2 The PNA compounds are analyzed using a procedure developed at
CHoM Hi11. This procedure is very similar to method 625 with the
-following exceptions:

9.2.1 Two surrogate standards are used instead of three.

9.2.2. The volume of the final extract 1s 0.02 mL instead
of 1.00 mL.

9.2.3 The internal standards are added just prior to the final
concentration, subsequent analysis is performed immediately
after this concentration. Method 625 calls for adding the
internal standards just prior to analysis.

9.2.4 gge retention time agreement is to be + 10 sec. instead of ¢
sec.

9.2.5 The MDL for the pfiority po]lutant PNAs average less than
5 ng/L. Method 625 gives an average MDL of 3200 ng/L for
the priority pollutant PNAs.

‘?(5 'ALﬁ.J . /’__.__—J
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10. DATA ANALYSIS, VALIDATION AND REPORTING

10.1 The area of each PNA internal standard (IS) is used to judge the
validity of the assay step. The area of d-8 naphthalene and d-10
anthracene must be greater than 20,000 counts and for d-12
chrysene, greater than 10,000 counts. If the area is less than
that required, the GC/MS system must be retuned or the sample must
be reanalyzed after additional concentration.

10.2 The recovery of the surrogate compounds is used to judge the
validity of the sample processing steps. The surrogate standard
recovery statistics are to be updated weekly to establish the
control limits of R + 3s. The sample processing steps are valid if
§2e1recovery for the surrogate compounds falls within the control

mits.

10.3 The equations in Section 7 and 15 of Method 625 are to be used to
calculate the concentration of the target compounds. Report "not
detected” if the calculated concentration is less than the MDL.
Report the MDL concentration if the calculated concentration is
between the MDL and two times the MDL. Report the concentration in
ug/L for purgeables or in ng/L for the PNAs if the calculated
concentration is greater than two times the MDL.
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11. INTERNAL QUALITY CONTROL .CHECKS

1.1

11.2

11.3

11.4

11.5

11.6

Field Blanks -- One field blank is included with each sample set.
Once received back in the laboratory, the field blank is treated
and an authentic sample and is used to monitor for contamination
during transport and sampling.

Laboratory Blanks -- A laboratory blank is analyzed whenever a
field blank indicates the possibility of contamination or whenever
a new lot of solvents is first used.

Surrogate Standards -- A1l samples, including blanks, are spiked

with the surrogate standards prior to extraction and are used to

monitor the sample processing steps. The surrogate standards are
1-fluoronaphthalene and 2,4,6-tribromophenol..

Internal Standards -- All extracts are spiked with the internal
standards just prior to the final concentration. The internal
standards are d-8 naphthalene, d-10 anthracene, d-12 chrysene,

-2-fluorobiphenyl, and d-5 pheno1,

Duplicates and Spiked Samples -- The duplicate pairs are used to
give overall precision of the data in both a relatively clean and a
contaminated matrix. The third sample of the triplicate is used to
give spiked recovery or accuracy data. The background
concentiration is the mean value from the two unspiked sampies of
the triplicate. Since the spiked samples should always be
relatively clean samples, a constant amount (100 ng) of each target
compound should be used in all spiked samples.

Refereed Samples -- Samples sent out to the referee laboratories
should include a field blank and a triplicate so that
interlaboratory precisifon and accuracy can be compared. Capsule
Labs will analyze samples using GC/MS, (modified Method 625), the
Minnesota Department of Health will analyze samples using HPLC
(modified Method 610), and EMSL-Cincinnat{ will analyze samples
using HPLC method 610 and GC/MS method 625.

11.7 Quality Control Check Samples -- The analytical laboratories must

compare calibration standards with the EPA QC check samples at
least once during this study.
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12. PERFORMANCE AND SYSTEM AUDITS

12.1 Not applicable. No formal certification program or relevant
interlaboratory performance evaluation study is available or
-planned for these compounds at the concentrations of interest. The L
data from the preliminary validation study will indirectly serve as
the performance and system audits.
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13. PREVENTIVE MAINTENANCE

Not applicable -- The system performance checks will show whether the
participants' analytical systems are operable or not; the length of time
necessary to do the required research does not warrant mandatory
preventive maintenance programs. However, {if any maintenance is
performed - during the time frame of the project - then, that
maintenance must be documented.
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14. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS

14.1 Precision -- The percent relative range (%¥RR) is used to assess the
.precision of the PAH measurements and is calculated using Equation
1.
Equation 1 SRR =2*|X = X%| & 190
(X; + %)

Where: [X7 - le is the absolute value of the difference
between the duplicate results

The overall precision of the data set at the 95% confidence level
;s calculated from the average of all the XRR values using Equation

n
Equatfon 2 Pés = 2,51 * %RR1
. i=1
= .
Where: Z%ZRR4 is each individual percent relative range
n = the number of duplicates

Pgs = 95% confidence level of the average precision

14.2 Accuracy -- The accuracy of the data set is determined from the
analysis of the spiked samples. The accuracy for each PAH compound
is calculated using Equation 3.

Equation 3 A=100 (Z -X)

is the analytical result in ng/L for the

Where: Z -
spiked sample
X - is the mean background concentration from the
duplicate results
T - is the true value of the added spike
A - is the recovery for the added spike

The overall accuracy for each compound is the arithmetic mean over
all the spiked samples, Equation 4.
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n
" - Equation 4 A = 5‘1 Atj
. {=
n

Where: A{jJ - is each recovery va1ue for compound J
n - is the number of spiked samples
Aj - is the average recovery for compound J

The 95% confidence level for each mean recovery is computed using
equation 5. 5537

Equation § €Lgs = Aj t t(n-1,4=0. 05) k\‘»

Where: t(n-1, = 0.05) is the appropriate two tailed students'
t at « = 0.05

S - {is the standard deviation associated with Ay

CLgs =~ {s the upper and lower 95% confidence
Timits of Aj

14.3 Nutlijers -- An outlfer is an extreme value, high or low, which has
questionable validity as a member of the measurement set with which
it is associated. OQutlfers may be rejected from the data set for
the following reasons.

14.3.1 A known experimental aberration occurred, such as fnstrument
failure or there was an 1ncons1stency in the procedure or
technique.

14.3.2 The t value for the datum is larger than the tabulated two
tailed students' t for <= 0.05 at n-1 degrees of freedom.
The t value is calculated using Equation 6.

Equation 6 t = (Xi - X)
<

Where: X - is the extreme value being tested

X - is the mean of the ﬁeasurement set for n
observations

S - is the standard deviation associated with X
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If a value is rejected, the mean (X) and standard deviation
are recalculated using the remaining data. This procedure
can be refterated using the next extreme value until no .

outliers remain.



Section No.: 15
Revision No.:

—
Date: Sept. 8, 1982
Page: lg of 28

15. CORRECTIVE ACTION

15.1

15.2

15.3

15.4

Corrective action is initiated whenever the system is out of
control. The following criteria are used to indicate out of
control situations.

15.1.1 The area of either d-8 naphthalene or d-10 anthracene
internal standard is < 20,000 counts or the area of d=-12
chrysene internal standard is <10,000 counts.

15.1.2 The recovery of a surrogate standard falls outside the range
of R + 3s when R 1s the mean recovery and s is its
associated standard deviation. This range is from 70% to
118% for 1-fluoronaphthalene at the beginning of this study
and should be updated on a weekly basis.

15.1.3 The percent relative range for a given analyte of a
duplicate pair exceeds 40% and the range is larger than the
MOL for that analyte. This control limit is calculated
using Equation 2 but substituting 3.27 for the constant 2.51
and should be updated after every fifth duplicate pair is
analyzed.

15.1.4 The recovery for a spiked sample falls outside the range of
As £ t(n-1, & = .01)*S where t{n-1,<= 0.01) is the 99%
two tai]ed t value for n-1 degrees or freedom. This range
is from 48% to 118% at for all compounds the beginning of
the study and should be updated for each compound after
every fifth spike sample is analyzed.

If the out of control sfituation is due to an instrumental problem,
the sample is reanalyzed after corrective action is completed.
Results from the out of control analysis are discarded if the new
analysis gives values that are in control.

If the out of control situation is due to other than instrumental
problems, all samples analyzed between the last in control and
present out of control sample are declared suspect and should be
reanalyzed to ensure the validity of the data. This is just the
out of control sample for the criteria in sections 15.1.1 and
15.1.2, and all samples run since the last in control duplicate for
the criterion section 15.1.3, and all samples run since the last in
control spike sample for the criterion in 15.1.4.

A log will be kept describing the out of control situations and the
corrective action taken to remedy the situation.
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16. QUALITY ASSURANCE REPORTS TO MANAGEMENT

16.1 The analyst will identify and report any significant QA problems
and recommend remedial steps to correct the_problems.

16.2 At the end of the study, a report will be made that {identifies the
frequency of out of control situations and the necessary corrective
action, the overall precision and accuracy of the data set, and the
individual outliers. '



Sample No. of Field Co
Set Source Samples .Blanks Duplicate Triplicate/Spike?

1 Wells (12) and existing 18 o 1 1

treatment (6) -

2 Wells (12) and bench 18 1 1 1

test (6)

3 - Bench test 18 1 1 1

4 Bench test 18 1 B 1

5 Bench test 16 1 1 1

6 Bench test 16 1 1 1

7 Bench test 16 1 1 1

8 Wells (3) and pilot 7 1 1 1

test (4)

9 Pilot test 4 1 - -
10 Pilot test 4 1 1 1
n Pilot test 4 1 - -
12 Pilot test 4 1 1 1
13 Pilot test 4 1 - -
14 Pilot test 4 1 1 1
15 Pilot test 4 1 - -
16 Pilot test 4 1 1 1
17 Pilot test 4 1 - -

TOTAL 163 17 12 12

GRAND TOTAL

TABLE 1
ANTICIPATED SAMPLING SCHEDULE

204 analyses
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- a One of the tr1p1?€3tes f;fspiked at the lab to give the spiked sample.



Section No.: Table 2
Revision No.:

Date: Sept. 8§, 1982
Page: 28 of 28

TABLE 2
TARGET COMPOUNDS FOR GC/MS ANALYSES

Compound
PNAs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,1)perylene
Benzo(a)pyrene
Benzo(e)pyrene
Chrysene .
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene
rerylene
Phenanthrene

Pyrene

NITROGEN HETEROCYCLES

Acridine '
Carbazole
Indole
Phenanthridine
Quinoline

IONS
CAS Primary  Secondary  Source*
83-32-9 154 153,152 E,N,R
208-96-8 152 151,153 E,N,R
120-12-7 178 179,176 E,N,R
56-55-3 228 229,226 E,N,R
205-99-2 252 253,125 E,N,R
207-08-9 252 253,125 E,N,R
191-24-2 276 138,277 E,N
50-32-8 252 250,125 E,N,R
192-97-2 252 250,125 A,S
218-01-9 228 226,229 E,N,R
53-70-3 278 139,279 E,N
206-44-0 .202 101,100 E,N,R
86-73-7 166 165,167 N,R
193-39-5 276 138,277 N
90-12-0 142 141,115 A
91-57-6 142 141,115 A
91-20-3 128 129, 127 E,N,R
198-55-0 252 250, 126 A,S
85-01-8 178 179,176 - E,N,R
129-00-0 202 101,100 E,N,R
260-94-6 179 178,89 A,S
86-74-8 ~ 167 166,139 A,S
120-72-9 117 90,89 A,S
229-87-8 179 178,151 A
91-22-5 129 102,128 A



" Table 2.
Compound CAS

SULFUR HETEROCYCLES -
Benzo(b)thiophene 95-15-8
MISCELLANEOUS

Bipheny1 92-52-4
2,3-Dihydroindene 496-11-7
Indene 95-13-6

AROMATIC AMINES**

Sect1oh No.:
Revision No.:

Date: Sept. 8, 1982
Page: Zi of 28

Table 2

Continued
IONS
Primary  Secondary  Source*
134 135,89 A
154 153,76 A
117 118,91 A
116 115,89 A

- * E - EPA QC Check Samples
N - NBS SRM-1547
EPA Repository Radfan

N0
LI |

Sigma Chamical, St. Louis, Mo.

Aldrich Chemical, Milwaukee, WI.

** Up to 3; to be chosen after first round of testing.
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TABLE 3
_ MDL DATA FROM VALIDATION STUDY )
. Critical
F-RatioC
Spike, ~ Percent Std. b ' MOL
Compound ng/L™ Mean  Recovery  Dev. MOL 8.94 4.76 (ng/L)
PNAs

Acenaphthene 25 20.4 82 1.54 4.8

10 8.3 83 0.39 1.8 15.6

4 4.5 113 0.53 1.7 1.84 1.3d
Acenaphthy lene 25 19.9 80 1.22 3.8 |

4 4.3 107 0.36 1.1 117 1.0d
Anthracene 25 18.1 72 3.99 12.6

10 8.0 80 0.70 3.1 3.5

4 3.3 83 0.10 0.3 49.0 0.3
Benzo(a)anthracene 25 21.6 86 3.10 9.7 -

10 10.9 109 1.00 4.5 9.61

4 4.2 104 0.23 0.7 18.9 0.7
Benzo(b)fluor- ‘

anthene 25 22.0 88 2.81 8.8

10 10.9 109 0.20 0.9 197. 0.9

4 e e e e e
Benzo(ghi)perylene 25 19.9 80 2.66 8.4

10 8.9 89 0.95 4.3 7.84

4 2.4 59 0.32 1.0 8.81 1.0
Benzo(a)pyrene 25 17.8 71 5.48 17.2

10 8.3 83 0.96 4.4 32.6

4 3.4 86 0.32 _1.0 9.0 1.0
Chrysene 25  19.6 67 .71 1.7

10 9.5 95 0.50 2.3 55.

4 3.8 95 0.31 1.0 2.60 1.0d
Dibenzo(a,h)- "

anthracene 25 19.7 79 2.78 8.7 _
10 9.2 92 1.20 5.4 5.37
4 2.5 63 0.44 1.4 7.43 1.4
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TABLE 3, Continued
MDL DATA FROM VALIDATION STUDY

Critical
F-Ratio€
Spike, Percent Std. b MDL
Compound ng/L® Mean Recovery  Dev. MOL 8.94 4.76 (ng/L)
Fluoranthene 25 23.1 93 2.33 7.3
10 9.4 - 94 1.20 5.4 3.77
B 4 4.1 102 0.26 0.8 21.3 0.8
Fluorene 25 22.5 90 1.2 4.2
10 7.6 76 1.00 4.5 1.46
4 4.4 109 0.44 1.4 5.16 1.4
Indeno(1,2,3-cd)-
pyrene 25 20.3 81 2.39 7.5
: 10 8.8 88 . 0.90 4.1 - 7.08 . S
3 2.6 64 0.44 1.4 4.18 1.71d
" 1-Methyl-
naphthalene 4.5 4.5 100 0.65 2.0 - - 2.0
2-Methyl- |
napnthalene 7.2 6.2 86 G.39 1.2 - - 1.2
Naphthalene 25 20.1 80 3.1 1.7
10 9.3 93 1.40 6.4 7.02
4 4.4 110 0.59 1.9 5.63 1.9
Perylene _ 4 3.1 78 0.31 1.0 - - 1.0
Phenanthrene 25 20.4 81 3.35 10.5
10 9.8 98 3.00 13.6 1.24
4 4.0 101 0.13 0.4 56.3 0.4
Pyrene 25 24.0 96 2.3 7.3
10 11.4 114 1.00 4.5 5.34
4 4.4 110 0.29 0.9 11.9 0.9



Section No.: Figure 4
Revision No.: 2

Date: Sept. 8, 1982
Page: 24 of 28

TABLE 3, Continued
- " MDL DATA FROM VALIDATION STUDY

Critical
F-Ratio¢
. Sp1kea ' | Percent Std. b MDL -
Compound ng/L Mean Recovery Dev. MOL 8.94 4.76 (ng/L)
NITROGEN HETEROCYCLES
Acridine 4 3.6 90 0.59 1.8 - - 1.8
Carbazole 4 3.7 93 0.34 1.1 - - 1.1
Indole 4 5.7 143 0.93 2.9 - - 2.9
Phenanthridine 4 4.0 99 0.46 1.4 - - 1.4
Quinoline 5.5 6.4 116 - 0.22 0.7 - - 0.7
SULFUR HETEROCYCLES ‘
Benzo(b)thiophene 4 3.8 95 0.21 0.7 - - 0.7
MISCELLANEOQUS
Bipheny1 4 4.0 . 100 0.22 0.7 - - 07
2,3-Dihydroiadene 4.3 3.5 81 0.43 1.4 - - 1.4
Indene 4.4 3.6 82 0.21 0.7 - - 07
Average 1.2

a) Seven replicates at 25 ng/L and 4 ng/L, four replicates at 10 ng/L.

b) MDL = STD DEV* 3.143 at 25 ng/L and 4 ng/L; MDL = Std. Dev.* 4.541 at 10 ng/L
c) Pool the two most recent MDLs if F-ratio < critical value.

d) Pooled result = pooled std dev* 2.718

e) Coeluting contaminant present in this iteration.
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Figure 1. Relative Precision versus Concentration
in the Validation Study.
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. : ‘ PH. 205/834/2870
CH2 M == HILL Montgomery, Office
807 South McDonough Street
Monigomery, Alabama 36104
CLENT ' i

- SAMPLE NO.
LOCATION

ANALYSIS

PRESERVATIVE
DATE BY

Figure 2. Sample Tag for Purgeables Sample.



FIELD TRACKING REPORT:
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FIELD SAMPLE CODE
(FSC)

BRIEF DESCRIPTION

DATE

Figure 3. Field Tracking Report Form.
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CHAIN OF CUSTODY RECORD

SAMPLERS souy

SAMPLE TYPE
m STATION LOCATION oATY s | c.:':!'.'& A '::.' eo:?&?n; frppnpived
. )
Relinquished Dy: sewnwes Received bY: e ‘Date/Time
Relinquished by: mimenwes Received by: gmenwer Date/Time
Received by: e Received by Mqbile Laboratory for field Date/Time
analysis: smewe

Dispatched DY: s Date/Time | Received for Laboratory by: Date/Time
Method of Shipment:

Distriouten: Org.—Accomosw Shioment

1 Coov=Survey Cooraingtar Fiend Files

Figure 4. Chain of Custody Report Form.



June 22, 1683

¥ike Harris

CHa% H1Y

P.3. 2ox 2090

¥ Tvaukee, Wisconsin 53201

Dear Hike:

1 have received the OA/NC data that you have sent, This susmary is deriwed

from the Auplicate samnle and spiked sample data contained in those o
raports. The scurce and lab nusbers for the samples are given in Tab1cj.r,. ’i-""‘ii;

duplicate samples to obtain a messure of the orecision of the datas Th“%”‘”
were 135 useful patirs of duplicata measnresents, four additional pafrs were
reported with one of the results gfven as not detectad, These four pairs
were not used in this summary, The analyst’s report notes that 2 new
techniciar was ysed tC orocess samples 2507 X and J and that the data
oktafned were nnt comsistent with orevicus duplicata results, Ag such, the
precision data were treatsd with and withnut this samnle, The results are
sumparized in Table 2. The validation work indicated that precision
exh{hited a3 drpendence ugorn the concentration Af the analyts; thernfora, ths
43ta has Leen grouped into concaniration ranaes, Mo duplicate data was
regerted for the S and § ring PAH amalytes,

The Nuality Assurance Plan describes using the relativa range from the ;’?*"""* g‘«*

The overall orecision (95% Confidence Level] far the 2, 3, ant 3 prina PaHs,
 benzo(db)thiophene, and dibenzofuran is 25% (123 duplicates). Similarly, the
overall precision for the nitrogen PAHs {s 32T based an 12 duplicates, The
arecicion imornves to 17% for 113 duplicate observations for the PAHS and
1T for Tk duslicate ohservations of the nitrogen PAYs when the 12 pairs
from ’d&m’t ﬁd resoved from the data. Clearly the new -

tach=icten-Sad on the data,
-; 4‘4&” o 2‘
In any even® 'TM or excludirn sample 3507 X and J, the overall data

achieyas the N4 oghiectives for precisior which is a Pae af less than XY,
The results for the nitrogen PAMS are la2ss precise than the resylts for the
PAHs,

Acturacy {s measured 37 the recovery from spiked saznles, Inscection of the
individual recovery statistics indicates that onivy the 5 ring and 4 ring PAM
analytes demonsirate recoveries Aenendent upon the spiking leyal, The
generally low recoveries for thase high molecular weight DPAHs can be due %o
adeardtion on the <plide formad onder the hasic contitiong of the extraction
step,

ArraewmenT B




Svery dita forghe 5 ring PaHs, aniline, and l=aminionaphthalene are
qumw-nm;u caipared to the rest of the data, See Table 3 and
Fioure Yo - Tha presence of residual chlorine in sample 3547 had a prongunced
effect o' tha Tecoveries of the orimary and secondary amires. These five
analvtas gave an averags recovery of % in the Plymnuth effluent samole,
T?;e]tertiarv amines gave an average recovery cf 5% in this chlorinated
effluent,

Overall, the accuracy data indicates that, taken as a whole, the 0A
oMective for accuracy is beina achieved, The averaae accuracy is 77.5%
(Bias of -22,5%) for a1l 28% recovery values. The accuracy for the 5 ring

PAHs, § ring PAHs and the primary amines does not achiave the objective for

iccuracy, The method {s diased Tow for these compournds esvecially when the
truve value in the actual csamples s less than 50 ppt.,

Table 4 1{sts the indfvidual recovery statistics for the analytas that give
low recoveries when soiked ints the real sasmles, A1l other aralytes
axhibit good accuracy and gave recoveriess {a line with the recovery of the
surrogate compound l-flusronaththalene,

Sincerely yours,

Denis L. Fomrst, "esearch Chemist
Oreanic Analyses Section
Physical and Chemical Methods Rranch

Enclosures: (5)
As Statoe

ec: Mke Xosakowski w/enclosures
“agl 2itter w/anclosuras
Harcld Cole w/enclnsures
LM M1, a7 Seuth Mclonough Strest, Montgomery, Alabama 35104

EMSL:CI:DFcerst:pTh:STC:m.572:x7311:6/22 /83 :4314c¢




IDEXTIFICATION OF QA/TC SAMOLES

Nosing Level

Souyrce Tplicate Samles Soiked Samples not
L4 3421 A ard 221 0 EQ
SLP=S JEQ7 X and ) W7 L - m™ma
2lymouth Eff, %27 € and N 147 F 5Gb
Nuchar 2 LY Y187 sn
SLP=2 7% H and T €78 £C
SLP=1% 37 K amd L 3537 & SO0
MFL 758 Jand 2 3752 L N0
I%FL 3778 € and S 3778 H ' 500
IRFL 333 F and 5 N3 4 o0
L 38109 K and 1

3219 J 500

Maw tachnician involvesd with extractions
Srnlorinated effluent

Table 2. PERCENT ELATIVE PANGE (95% CONFIDENCE LEVEL)
VERSHS CMNCENTRATION ,

2arns Yumbeyr of Qumhar af a
oot ) Mrplicatas Pos Muplicatas Focd

7 22 19
41 17 75
2 5 £
45 4 13
kg | 1§ 12
12 17 17

12 13 1?

12219 * 11 2 11
1.1 ta S " 9 4 -
7,1 *a 7 1 (17) 1 (1
£%,1 ¢ 1M T. (=3) - 1 -
(

Cyerall 13% " T?R@ 19
2) Nelate 12 najre from Samsle N7 ¥ and ) A ‘::;9

%) Incindeg Renza(h)thinshene and “fhanzofuran w L




A L7 Table 3.

2,3,4 ring PAHA,D

S ring PAHA

S ring PAMD

6 ring PAHR

6 ring PAMD
Aﬂniﬂeaob’c
leAminonaphthalened»DsC
2<Aminobichenyl2sD.C
Secondary sminesdD,C,
Tertiary aninesd.®
l«Flgoranaohthalene?

Nveralld

ELNVERY OF SPIRED SAWPLES

50 pot spika
pt spike

a

5 500

€ Noes not iaciude Plymouth offluent
¢ Overall average dees not include T-fluoronaphthalene

Table 14,
N oot

Compound X is]

E(btk) fluaranthenel 7.0 13.2 ]
Benze{a%e) pvrened 7.2 12.8 55
Perylene 24.4 12.4 35
Nihenzo(a,h)anthracaned 21,7 21.5 ee
3en ey, 10RE 4,0 27
Anil T e e 18,7 3.0 A7
l-Anigenaphthelem® =< 57.0 7.3 %
lelminohinifeny . 51.0 1.8 13

|
s @ 0
to t’t SHAMIINIDIN N

443RAVARA

)
\

ASALYTES SHONING LOW RECOVERIES

560 opt
3

L]

g NN qm.a.?sm
L]
NSRS RGN R R R

*

-t
™3 WY -
L )

A en RSN "Clae
B outliere (%) (%) (%)
140 e M2 17.2 14 114
29 3] 24,0 14,0 58 M
20 n 3.6 8.4 12 an
16 0 11.8 2.2 n 21
n 0 36,6 Se7 12 72
F 4 1 7.4 19, 51 24
7 1 73,0 3I.E 4% 180
7 1 57.7 12,7 19 29
1?7 3 95.4  11.8 14 m
28 2 2.5 8.1 3 10e
M n 1.2 7.0 8 108
236 1% 772

Q

n

7
12
14
n
18
5
17

Ar{ve samoles eack at 5 0ot
YThpae samples at 50 oot and

and 530 oot
A

samples at 00 mot,
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. . i
y oy - ) - P } i
o - - Cod : i ; 1
RIC | . .. DATAs EPAGCTEST #1 . 'SCANS €09 TO 1200 | B ;
09,2182 '9127100 - CALI: TUE@S2182A #1 B : |
SAMPLE: : _ : _ { ;?. ' i :_
COMDS.:. | - o ' ' | : i o :
RANGE: G  1,1500 LABEL: N @, 4.0 QUAM: A 9, 1.8 ) @ BASE: U208, 3: 5 b |
169.0- f ? o E Lo g k 68352,
; | 1
: { . ; !
i ? i !
RTI A I T |
: SR s TR il
| SE1E LN I S L IR EEE I PR AP |
1057 |
RIC_ J
977 %
3
x
p3
<l{:
| !
§ | g . 1249 |
- L 831 886 933 ; Jdess: f L 1183 1131 1189 1215 J\ / 5\+~ﬁ.
N l ' 7 ' T - U 1 |
200 900 1000 : 1100 L1200 - 1300 SCAN
G:40 7:30 . 8:209 '

9:1{0

SUIT C10:50 TIME

J72) & ~/



.! . It
I'IQSS SPECTRUM R : . DATA: EPAGCTEST #1066

BASE M/EJk &98
LY l

09/21/82 9127100 + ©53 . . CALIr TUE@S21820 §1 RIC: 31188,
SAMPLES ., R : '
CONDS. ¢ i
#1066 - #1059 - #1058 | ; nE
100.9 - . N o I - 3640,
| | - ' |
i |
1 63 1 |
. 51 N
127
50,8 i
B
110
206 L
. l - o L 1|7 lTS 224
29
R RN IO T 1 O 3 R O |
T e e T LIS B N B t | ™
M/E 50 100 150 209
199.0 - - 3,
g L
. 442
56.0 :
255
.
4 275 ;
| |
| 9 ” X
o lo265 216 23 334 . %5 423 il
. L | L L) v L B r 7 [ LA | v | L DA M | L B F 7 ﬁ. ] 'j L DA LA § )
WE' 250 300 . 350 - 469 -

31520 & -3



RIC . | . .. . DATA: 3421GBH #1 SCANS 200 TO 4409

09,2182 12:07:09 ' cALIs TUERS21820 #1
SAPLE: FIELD BLANK #2 FINAL UOL=20 UL 1S SPIKE=20 NG 180 HLS OF CHICL2
COHDS. ¢ . - | ;
RANGE: G 1,4400 LABEL: N 0, 4.0 QUAN: @ 0, 1.0J O BASE: U208, 3 . | . |
160. 0 - | | B 1067000, :
| |
|
|
N
|
é
m |
;|
RIC_ G
=
a
ol
;
:
| el § 1 ' 1 ¥ | ] ¥ ' ¥ L ] L} 1 J [ L 1 ) L ) ' 1 T ) ¥ ' ¥ 1 L} L] ' 1 'l
500 1090 1500 2009 2500 3000 SCAN
4:10 8:20 12:30 16:40 28550 25190 TIME




168, 8-

RIC_

RIC

89,21,82 12187100

SAMPLEs FIELD BLAMK #2

COHDS, 2.
RANGE: G

442

J

i
1

999

761

.- DATAr 3421GBN #1 .
. CALIv TUER92182a #1
FIMAL UOL=20 UL IS SPIKE=20 NG 18@ MLS GF CH2CL2

1,4400 LABEL: N 0, 4,0 BUAH: A 9, 1.0 ) @ BASE: Uiéﬁj 3

: o

I [}
SCANS 300 10 1350
|

|
L1196 -

v I
I t

i

1157

9c0

I ! ! ! ' I M
400 €00 8n9 1200
20 2060 6140

SCAN
TIME

3Ny~



CONDS. . Iy
RANGE: G 1,4400 LABELs H @uan. A 8 1.0J 0 BASE: U 20, 3 TR
160, 6 1656 B B 260500,
| l !j .
TR
2302
RIC_ ﬂ
1781
2066 l
- 1838 {g33 1934 2192
) 2357
1743 ﬂl\\‘
1 v T ] v f ' — UK
1400 660 1800 2000 2200 2400 SCAN
11140 12:20 15:00 16149 Q2 ! 20:00 TINE

i
“

RIC g
03,2182 12107:00

- DATA: 3421GBN #1

~ CALIn, TUEGAZ182A #1

SCANS 1350 TO 2409

SAMPLE: FIELD BLANK #4 FIHAL VOL=20 UL l:.SPIVE—2B NG 18@ MLS 0’ CH2CL2

32i)-c -<



T T

RIC . - . .~ DATA: 3421GBN- #2954 SCANS 2460 TO 3450

@3/21/82 12107100 ' cALly TUE32182A #1 1
SANPLE: FIELD BLANK #2 FINAL UOL=20 UL IS SPIKE=20 NG 188 MLS OF Ch2cl2 i
COMDS. 1 . | K
RANGE: G 1,400 LABEL: N 0, 4.0 aunn- A0 1.0 J 8 BASE: U 20 3 . Bl
190, 0~ | - & | ot 1057600,
L * i
¥ : : ¥ i s
: g ! ¥ | .
] 3 ' , ‘
RIC_
!
| 3165
. | 2812 23
: A_Hj\\\J\,‘u, 2722 A\ B | v
v I ! ! ! ! ! : LB
2400 2600 2600 3000 3200 2400 scal

20:00 ' 21:40 : 23:20 25100 26140 28:20 TIME

dFl-e-C

-



168.8-

RIC_]

§ i .
RIC ! _ DATA: 3421GBN #2954
09,21/82 12107100 _ ' cALIs TUE@92182A #1
SAMPLE: FIELD BLANK 42 FINAL UOL=20 UL IS SPIKE=20 NG 189 MLS OF CH2CL2
COMDS. s . !

RANGE: G 1%;449@_ LABEL: M 9, 4.0 QUAN: A 0, 1.0 p EB BASt: U 208, 3

L)

3

SCANS 3400 TO 4400

~3449‘ | 3632 ' .
3901
‘ ﬂ . 3579 3635 3764 3827 : 4062 4149 4204 4288 4asn
- l T | — 1 ' T T ]
3400 3690 3800 . 4000 4200 440
28:20 30:60 31:40 - 3120 35:00 36e

=

4

=

-0

CAH
IME

332.21- &~ F



.. c N .: - .
MASS SPLoTRUM o - : DATA: 3421GBN #1017 BASE M/E: 142

09/21/82 12:07:00 + 8528 ' CALI: TUE®92182A #1 RIC: 2644,
SS{‘}ELE- FIELD BLANK #2 FINAL VOL=20 UL 15 SPIKE=20 HG 109 MLS OF CH2CL2
.CONDS. ¢
#1@1? - #1967 - #1029
142
50,9 | 115
59
‘ 63 83
' 74 I 147
, . : 195 131 155
h 417| ' l ”l | l 2 (| 1}9 L | I I Il i
l"'—"‘lll' v ]'f"f'l""l 'Tll"lf "‘II' '1Tl]T"l' llf" B J

S271- &-F

e - S A I
WE 40 69 - g9 199 120 149



o i | , |
) . E :
RIC + MASS CHROMATOGRAMS . DATA: 3421GBN #1617 SCANS 3000 TO 3208 ||

03/21/82 12:07:00 - cALIs TUE@921824 #1 '
COMDS. s .

RAHGE: G 1,4400 LQBEL' H El.- 4.0 ouUAal: A4 A, 1.@ 3 @ BASE: U 29, 3

’

|

SAMPLE: FIELD BLANK #2 FINAL VOL=20 UL IS SPIKE=20 NG 180 MLS OF chchz 1
{

3095 3105 |

{

1.4 * B 7.
| z
228 _ | . 228.068
| ) + 8.500
| i
H BRI
:f i ! ho !
¥ ] ) A ' 1 1 § 1 I 1 ] L L L} , ¥ 1 T P L) ¥ T l .
160, 6 3033 | 1834,
24p | . 249.972
SN 3143 3153 3163
T T T T I T T T Y I T T 1 T T T - T T f 1
- 363 214528,
RIC_]
36836
- 3685
L ] L} |  § - [ 1 L} 1] ) ' 1 1 L} - L] I L] T ; LI ) ¥ j
3000 3050 3160 3159 f 3200 SCAH
25:00 25125 : 295:50 26115 ! 26240 TIME

3 dU-& -1
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| CH2MERHILL
ANALYTICAL REPORT

PAH, N and S Heterocyclic Compounds

Sample ldentification - Field Blank 2 Lab # 3421G
Date Received 9/16/82 Date Extracted _9/17/82
Date Analyzed 9/21/82 emt ez
Compounds MD.L1 Conc2 Compounds MDL1 Concz'
ng/! ng/l ng/l ngl/l -

2,3-Dihydro-1-Iindene 1.4 BMBL c.~ Acridine 1.8 BMDL-
1H-Indene . 1.0 BMDL" Phenanthridine 1.5 BMDL _
Naphthalene 1.9 1.9 J.8 Carbazole- 1.1 BMDL
Benzo(b)thiophene' 1.0 BMDL Fluoranthene 1.0 BMDL
Quinoline 1.0 BMDL Pyrene 1.0 BMDL
Indole 2.9 BMDL Benzo(a)anthracene -1.0 BMDL
2-Methyinaphthalene 2.0 BMBL /¢ Chrysene 1.0 BMDL
1-Methyinaphthalene 1.2 BMDL ¢.£5 Benzo(b & k)Floranthene 1.0 BMDL
Biphenyl 1.0 BMDL Benzo(a & e)pyrene 1.0 BMDL
Acenaph'thylene 1.0 BMDL Perylene 1.0 BMDL

-~ Acenaphthene - 1.3 BMDL Indenc{!,2,3-cd}pyrene 1.7 BMDL
Fluorene 1.4 BMDL Dibenzo(a,h)anthracene 1.4 BMDL
Phenanthrene 1.0 BMDL 0.4 Benzo(g,h,i)perylene 1.0 BMDL
Anthracene 1.0 BMDL

Percent Recovery of 1-F|uoronaphihalene = NA

TMDL = Method Detection Limit

28MDL = Below Method Detection Limit

.

Blig = vty -‘:"_1'7 ML

§ J :
(ernvisevrte) |

1421- G -0




CH2MEIHILL

LABORATORY WORKSHEET

St. Louis Park Project

' I.  SAMPLE INFORMATION: Date Received %/ frz _bypECran 242/ F

' ‘Condition of Sample: _

Labeled: M_M 2 tgjg/fé, Sealed ;;‘; 4

II. SAMPLE EXTRACTION: Date Extractad 4’//7[fz Extracted by lﬂ/_//
. ;7 7

Volume Extracted — Final Vol. of Extract AOM :

Surrogate Spike Concentration — . . _

Extraction Difficulties  —

III. SAMPLE GC/MS ANALYSIS: Analyst. #i"(/ Analysis Date 9(2“8’ 2 -

Internal Standard Spike Concentration 2_@ ne
-

|{o$ Jolbs )

PRH, N and S Heterocyclic Compounds

Compounds . QE Scan_ Area
D.~Phenel {IS) . . . «'v v o o « + 35 -~

T ~ |273-Dihydro~-lH-Indene. . . . . . .117- 2549 0.0l
lH"Indene. e o i.'v e © e o o & o .)4116' - )

D -Naphthalene (IS). . . . . . .EJI361 785 1.{.33q'l :
Naphthalene. . . . . «. « . . . . .128| 724 19 458 g.4s

1-Flucronaphthalene (S). . . . . .146 —
Benzo(b)Thiophene. . . . . . . . .134 —
"[Quinoline. . . . . . . . . . . . 1291 —
Indole . . . . . 4 4« e 4 e o o . 4117 -
2-Methylnaphthalene. . . . . . . .1421} /oIy, Si3a 0.1
l-Methylnaphthalene. . . . . . . .1421 /057 | Q6svy . | 0.09&0.09 - - -
T e “{2-Fldseobiphenyl (IS). . . . . g 1723 [T | 1¢%¢ :
e Biphenyl . . . . . ... ... X154 (209 [ /p5> O.,03
"~ ° ° [Acenaphthylene . . . . . . . . . .152 | )
Acenaphthene . . . . . . . . . . .154 —
- Fluorenme . . . . v ¢« ¢« « & « . . 166 —

Phenanthrene . e e e s e oe . 217812020 5:;3 p-04

.. {
D ,-Anthracene (IS). . . . . . 5 1884 Jp3/ J305 %
Anghracene e e o e e o 4 e o o« . 178

Acridine . . . . . . . . . . . . .179 -~
Penanthridine. . . ., . . . . . .179 —

542~ ~il




[

Commounds

Carbazole. « « « o o o = o »
Fluoranthene . . . . . . . .
Pyrene . . . . . .
"Benzo (a)anthracene . . . . . .
D 2-Chrysene (Is). .« . . .f&’?
Clirysene . . . . « « « &
Benzo (b)Fluoranthene . . . . .
‘Benzo(a)pyreéne . . . « « .« . .
Perviene . . « o« ¢ o 3 o o @
Indeno(1,2,3-Cd)Pyrene . . . .
Dihenzo(a,h)anthracene . . . .
Benzo(g,h,i)Perylene . . . . .

oM
.167

Scan

.202

.202

.228
240
.22

2252

«252

.252

.276

- 278

.276

352) -G/



' CALCULATION WORKSHEET a8 #_ 392l &G
eld Blemk2

Ds-Phenol {IS)

_ s ..
2,3-Dihydro-l1H-Indene- - 006 X 30 = 0.9 “,-k > 01 “

Oy X .0
IH-Indene‘ - e e e b ew
Dé?Naphthalene (IS) T
Naphthalene = = = — = -4 X20 - 3.\

[c¥S % 2.0

l-Fluoronaphthalene (S)

Benzo (b)Thiophene =« « ==

QU.inOline- - e e w e -
—

‘—I-;zdole -------- - : . L

__Q!‘-' 120 - |‘8
0.94 XxX.o0

2-Methylnaphthalene - --

1-Methvlnaphthalene=—-=- 0.02 ¥20 0-93

2=-Fluorobiphenyl (IS)

Biphenyl= = e mcc c ua.

Acenaphthyleng- — = = w=- i C . e e

- '~ | Dcenaphthene=—==xe—=-= : _' - —— -

- [ Fluorenee == me = = e = L

g.o4 x20 o9
lvto X2.0

- Phenanthrenteew e ac w w—we-

! DlO-Anthracene (IS)

346 -3




] Acridinge == = e ccaa

| Benzo (a)anthracene ==«

Anthracenge= — —= =« =«

Carbazole = wm = = o w-

Fluorantheng= e cwmecoca-

Pyren@ = = =« = ww - e -

Dl Z-Chrysene (IS)

Chryseng- === == = =

Benzo (b)Plucranthene=-

Benzol{a)pyrengeeeeca

Indeno(l,2,3-Cd)Pyrene

Di_benzo (a,h)anthracene

Benzo (g,h,i)Perylene

v -
B 4



L+ RIC . DATA: 3421ABN #1
“. 0921/82 14:91 o | - CALI: TUEP921826 #1
: SAMFLE: FINAL VOLUME=100 UL IS SPIKE=120 NG

| SCANS 300 TO 4400

. COMDS, 5.
ROHGE: 61,4490 LQBEL: H 9, 4.8 QUAN: A @, 1. B J 0 BASk: U 29; 3
100, 8- 414720,
3
{
i
RIC_|
M"' “AJJNLLL L" d“‘lﬂ A L'"'l "‘J" Mj\llm Jus “""‘"‘w (VY W ¥ S
1 § r ] ) L L ] ¥ T L) l_ ' j LI LB 1 . T T ¥ T ¥ lil ¥ ] LI |
509 lElBB l"-ﬂB 2909 2500 3999 3"'09 4009 Scal
4:10 8:20 12:30 i6:40 20:50 25109 29:10 320 TIME

342)’/9 -1

AffAz'n menT D



RIC

COHDS. 1.

RAMGES G 1

160, 6~

RIC

43

09/21,82 14:01:00 »
SAMPLE: FINAL UOLUME=100 UL IS SPIKE=120 NG

N~

i
b . .+ DATA: 3421ABN #1
' - CALI: TUE@321820 #1

4400 LOBEL: N O, 4.8 GUAN: A ©, 1,0 J © BASE: U 20, '3

521

SCANS 300 TO 1350

i
}

1235

|| 587 | 1182
480 _
W 933 1062

1 | v | ! I
4060 00 80 1000
3:20 5:00 6:40 , 8120 i9:00

414720,

SCAN
TIME

3404 -x



L i :
RIC . . I DATA: 3421ABN #1 SCANS 1350 TO 2400
09-21/82 14:01:88 - CALIy TUEGS2182A #1

SAMPLE: FIMAL UOLUME=1@8 UL IS SPIKE=128 HG -

COHDS, 2. '

RAMGE: G . . 1,4480 LABEL: H1Fs5aé 4.9 QUAN: A B, 1.0 0 @ BASE: U 20, 3

1‘39.@'-‘ i 114815-
"
i
1445 - 1785
. 2216
RIC, - |
1403 2185
1854 y| 2560
N 1311 1709 \
W‘/\/ 1578 MJW
l. ' 1 ! 1 ' L) v ] i3 I
1400 1600 1800 2000 2200 2400 SCAN
11:40 13120 15200 16140 18:20 20100 TIME

SEEYV PR



: 4 k
RIC !
09/21/82 14101:00

SAMPLE: FINAL VOLUME=1892 UL IS SPIFE—-IZB Nf‘
CONDS.:.

DATA: | 3421680 #1
CALI:| TUE0S21820 #1

|

|
scnus;24ea 10 3450 ! ”
- |

ot

H ”
RANGE: G 1,400 LABEL: N 0, 4.9 wm-aa,leJa ma-um,31, i _N! -
100, 0- | o 3168 UL 179712,
3
N
RIC_ 2951 3
3
3099
2524
' 2679 - 3359
2599 3219 |
47 2026 a778 3021 3308 . [| 3403
J T J I L J I T I
2400 2600 2009 3600 3200 3400 SCAN
20: 00 21149 23120 25:00 26240 28120 TIME



. B - _-
RIC © . .. DATA: 34210BH #1 SCANS 3450 TO 4400

@3/21/82 14101:00 - cALD TUEGS2182A #1 ]
SAMPLE: FINAL UOLUME=100 UL 1S SPIKE=128 NG .
COHDS, 5. ., \ : ‘ H

RAHGE: G 1,400 LABEL: N 0, 4.8 GUAN: A @, 1.0J © BASE: U 20, 3 | . -

109,04 % : o e ' 288256,

o |
|

RIC_|

g2 3665 3984 3956
J\MJ W v LT 766 3832 4835 4 o AR e

T j 1 _ 1
3600 3800 4009 . 4200 4400  SCAH
30:00 31:40 33:20 _ ;o 33:00 26:40 TIHE

342)- A -5



4

RIC + MASS CHROMATOGRAMS ., DATA: 3421ABN #1 SCANS 3000 TO 3200

@9,21/82 14101200 - cALIr TUE@321320 #1
.- SAMPLE: FINAL UOLUME=100 UL IS SPIKE=120 MG
| RANGE: G 1,4400 LABEL: N @, 4.0 QUAMs & @, 1.0J © BASE: U 20, 3
229 . | 97 52.
] ‘ 3080
228 | C . 228,068
3127 . : + 0,500
L] 4 | § 1 ' [ X ' | ] | L '— 1 ¥ ¥ v ]
100, 8- 2384,
240 | 240,072
+ 0,500
3120 3132 3149 3167 ,
T T T - 1 T T "'-I-—""l"‘"'-‘r-'-"r—__l T T
- | - | 3168 179712,
RIC|
30999
- 3088
3621 3038 3068 3133
1 L ¥ ) l L 1 ] | l ¥ T L | l
2000 3050 3109 3200 SCAN
75: 600 2525 25150 26:40 TIME

342"/;*9



100.9 -

|
HESS SPECTRUN

POooL6D 19:01:00 + 3000
SAHPLE: FINAL: VOLUME=100 UL IS SPIKE=120 HG

DATA: 3421ABH #3601
CALIx TUE@92182A #1

BASE M/E: €9
RIC: 2608,

H/E

CONDS. ¢
#3601 - #3594 - #3594
69 )
5? il L
43 f L
a1 |
" 112 yas !
9 195 124 | |
e - 141 156 i
73 149 |
[ l : l T Il | |
, 6 173 I i
i L & |||.| I hl. | ||II.|||| AL | h|| l | Lll | ,|.
"'_r-‘l"ll "l.'rr|r'fl' ’Ilf'.l ITI[' Irl'l' lll'l I'l'l" ‘l' T 0 17
40 60 20 89 120 140 160
|
199
252
| 281 i
193 L
187 | |
208 249 || 265
.|| | LIl 1] P> I 3
R S S B e K
260 220 240 260 260 360 320

113.

15,

3411-4 -



CH2MEgHILL
ANALYTICAL REPORT
PAH, N and S Heterocyclic Compounds
Sample ldentification SLP-4 - Lab # 3421A
Date Received 9/16/82 Date Extracted 9/17/82
Date Analyzed 9/21/82 B
Compounds' MDL1 Conc2 Compounds MDL1 Conc2 :
ng/l ng/l ng/l ng/l
. (o Y ’ _._
2,3-Dihydro~1-indene 7.0 110 l;ﬂ—(jAcridine' . - 9.0  BMDL-
1H-Indene* 5.0 7.9~ Phenanthridine ‘7.0 BMDL™
Naphthalene 9.5 12 Carbazole B 5.5 4
Benzo(b)thiophene ~ 5.0 = 120 /7  Fluoranthene 5.0 BMDL 3.+
Quinoline 5.0 BMDL - Pyrene 5.0 BMDL <2
Indole 15 BMDL” @Benzo(a)anthracene 5.0 BMDL
2-Methylnaphthalene 10 BMDL (9 Chrysene 5.0 BMDL
1-Methyinaphthalene ' 6.0 20’@ Benzo(b & k)Floranthene 5.0 BMDL
Bipheny! "7 5.0 18~ Benzo(a & e)pyrene 5.0 BMDL.
Acenaphthylene 5.0 5.67 Peryiene 5.0 BMDL
Acenaphthene 6.5 140 3%  indeno(1,2,3-cd)pyrene 8.5 BMOL
Fluorene 7.0 187 Dibenzo(a,h)anthracene 7.0 BMDL
Phenanthrene 5.0 33’@ Benzo(g,h,i)perylene 5.0 BMDL
Anthracene 5.0 BMDL 2.4
Percent Recovery of 1-Fluoronaphthalene = 5$2%
'MDL = Method Detection Limit
2BMDL = Below Method Detection Limit
*Interferring ion present
Hue ~ (a:’,e i A4 n T

Rboue fi- B.dam e s eet



CHaMESHILL

LABORATORY WORKSHEET .

Gufeen LWwoveSemee

St. Louis Park Project

‘I,  SAMPLE INFORMATION: Date Received 2_/& ff2 by #e Lab $ 342/ 4

" Condition of Sample: (ld _ sci ppsuz. 7 R
v S

Labeled: ¢ P-4 jé;f/fz- Sealed 5“"'4 S
- 7 .

II. SAMPLE EXTRACTION: Date Extracted 9//7/f»  Extracted by 7P LW

Volume -Extracted /G645 il Final Vol. of Extract [0

Surrogate Séike Concentration 2/,
Extré.ction Difficulties ,ﬂﬁ{ Lopte Eé“, ;
III. SAMPLE GC/MS ANALYSIS: Analyst. Analysis Date 215>

Internal Standard Spike Concentration ;ZD + /oo = (20

Na

PAH, N and S Heterocyclic Compounds
Compounds oM Scan _ Area .

DS—PhEROl (Is) - - . -« e e - . - . 99

273-Dihydro~iH~-Indene. . . . . . &1174 A7 TMETX J.2 &

1lH-Indene. . . & « o o o « « A=1167 H2IT Yo 8 0i1lo -
D_-Naphthalene (IS). « . « « . EAL36Y 75 <59 gg o
Naphthalene. . . . . . e o o o =128 7,3 / (R | 6«29

1~Fluoronaphthalene (S). . . . . .146] “J{L A 794y 0:.%9

—-|Benzo(b)Thiophene. . . . . . . .47134| 794 1K (7 (.71
- uinoline. e 1 e |

C Indole v o " e v 4 o a o o « o 4117 — - N

-~ ----"|2«Methylnaphthalene. . . . . . .“7T142| /oz=2 ,'Zég_z

. 7 “Ili=Methylnaphthalene. . . . . . .&2142} 1062 104 . 1.

s e o1 =P Yuorobiphenyl (IS). . . . . LFHLT2 .
Com e Biphenyl . . . . . . . . . . . o%1l24}| y22» | JINO}

- -~ "|Acenaphthylene . . . . . . . . 47152 1370 | 3e%4H

“|Acenachthene . . . . . . . .. .&i54| Jqus | TG KL |
= Tt FPIUCTRNE I T v s . e . o . . 166 ' G

| laSle | B9 12
s " |Phenanthrene . . . . . . . . . #.178 pad P97

- 7 |Dyg-Anthracene (IS). . . . . . = 1880 203y | IS §24

22

o Pkl
g IN W - Sl
gk)\ ' :2 o°

+

Anthracene . . . . . . . . .. 178 2043 | 1707 0'0:
Acridine . . . . . . . . . . . . .179 —

) Penanthridine. . . . . . . . . . ,179 -
+ Tudeviersna, v

Noke: dsteibid Somumy f\/’"! VL

O'>c B A, (SH= 3. s_} 5“..2’_/"\__7



-~

Compounds

Carbazole. . . . . .
Fluoranthene . . . .
Pyrene . . . + . . .

. Benzo (a) anthracene
D, .,-Chrysene (IS).
Chrvsene . . . . .

Benzo (b)Fluoranthene
Benzo(a)pyrene . . .
Pervliene . . . . . .

Indeno(1,2,3-C4d) Pyrené
Dibenzo(a,h)anthracene
Benzo(g,h,i)Perylene .

e t———————

o] Scan Area

16712124 | 2btvy 1 paAY%
S20212603 1 2017 000,
L2021 2450 | 1705 008
. .228]7 dSas5 |- : > o, 00 F
-5240 Tok6 | (5SS
« 228 >85> — 20. 0Lt
.X. 252 < -~
cX252| e & +/9 2.0 6
«% 252 &
X278 437 O ADE
- K278 Haf oa)4
K276 S57Y L0

3421-3 /e



CALCULATION WORKSHEET

Las ¢ 3421 A

SLP =4
Dg-Phenol (IS) =
5 3-Dihydro- 1 e, IS 220 = Y opt
2,3 _Dlhyuro l1H-Indene o.gd X 1955 ?
lﬁ-Indene‘ - = ®me s v o 0‘\0 $‘2° = q.q f?.b'
0.1 XlAass
-DS-Naphthalene (IS)
Naphthalene = = = = «w —. 0-29 ""Zr—o = [ ‘)Pt
_ (W45 % W55 : :
l—FluoronaPhthalene (s) —0:3%_x20 Yoo = % z& -
lle2z » 50 S
Benzo (b) Thiophene =« - - A\ Xzo = 115'{» ‘;‘C"'
_ - o0.91 X h'i_5'5 . _
Quinolih'e- -—- . ecm--
=
‘_E;ldOle ----------- —
- L0020 = 5 gPT
2-Methylnaphthalene 5.3G AT 7 f
T
l-Methylnaphthaleng==-= 9‘& X020 = A0 fP
lo ¥ Y /sy
2-Fluorobiphenyl (IS) , _
Biphenyl—==— == = = = === 0.3¥ 20 =\ 8gQ't
' ' 11 Xugss &
Acenaphthylene- = « = =~. B\ X120 = 5.b f"
.88 * 35§
| Acenaphthene=——m—=—- ——— A4S W30 =35 ? ?é
- X \AsS .
T AP ANE e - - ——— e Dag HAO = |$<?€
{ Fluorene XTI SAST
' -~ <
Phenanthren@=—e— — = = ——-b59 Mo =2 33 f P

DlO—Anthracene (IS)

MO X\ASS

78203 =

=+ e



thracene- - ar e e W -M—mg— : Q'L"

tal X\ass
Penanthridineescwec-mea hl -

: Ity \GSS
Fluoranthenem= meme—-e —9:0l X[20 =3.5

hos K LGs5s
.05 X122 =29

Benzo (a)anthracene =-- 200443 119 = ]
: h2av# VA 1S
D,,-Chrysene (Is)
Q085 a0 //
rysene 757 /.15%

Benzo(b) Fluoranthene=-

O, 023 /20 -
Benzo(a)pyrenge=e ==« X = /53

Perylene= =« e ma

,:0&36 L /20
Indeno (1,2,3-Cd) Pyrene———=s e |.BS*H
Dibenzo (a,h) anthracene —g%'z L2 .EF
Benzo (g,h,i)Perylene . 23":3 ;‘%%_ ;2‘ .ﬁ’};“

342)- =%

Carbazole = = = = = - __Dj'f Xilzo . qlﬁet‘"

0.90¢5 1.56% = L3 2 ppl

- e



z
EPARC -  oud OK,.
A/nsjb . it bolesd
Ys-Neph (39 7o~ 45 TT g5t Cou
[-F 'V‘fb /4) 63~ 17144 1 F9#3 G-o.le )
TS_aedd di Ghyo = .Lm»-,c (3e86) st~ soBS
. _ S;
deo| -+ [P % @aoa) ve | 3597 ¢
- \‘\'-d;.t"v ars = 419.
Auacere | 3s21-0 | gid
a.,'.ea.,).' 3086 | 3075
BhE 3987
Ba? 3598
Pa’&«n- 36a% _
A | 3090 3006 | Job. | Ladd it grand
Ches - | 307 P g0t4. | '
' et abond = 53 C
s btsnd = THS Pad

v,

3»2! 4 =3

&) => 17

1- 5¢

‘, ?"J-/ ‘QJP i

(5 ot




)

i

92352.

RIC v .. .- DATA: EPAGCTEST #1 SCANS 899 TO 1300
9972482 8157100 - cALI: FRIG924824 #2
SAMPLE: : T | .
COHDS. 2. - | | .
RANGE: G 1,1500 LABEL: N @, 4.0 OQUAN: @ @, 1.0 J © BASE: U 28, 3
_ - - . 1247
169, 0
BENZIDINE=)
i PCP=>
| 956
q . 1me
=OF TPP
RIC_ |
i b
1213 ||
848 a7 922 L 1927 J L1081 4139 167 ] LJHP
' | v i ' ] Al i :
. 000 ap0 1000 1100 : 1200
65:40 7230 8170. 9:10 10:00

1
1389  SCAH
18:50 TIME

342-P-i

ﬁm*wwufE-



:
lu .:‘
. l

I'lﬁSS SPECTRUM - ' o _ ' DATA: EPAGCTEST #1047 BQSE‘ ll/E' 198

| 03/24/82 8157100 + s=43-.-‘ - | CALIt FRIO324824 #2 mcr% 21268,
SAMPLE: : R : 3
.COMDS. ¢ Yo
$1047 - #1942 - 11043 - X |
160.0 - @ | 1# ¥ - 2640,
- A ' | |
' ' '
- \ : )
g ot N
J »\o “0“' . ;
- | 69 | |
b 127
50.0 - 2 | -
i 1o
] o | 25
. o 93 l 147 - 185 4 3‘% 224
39
l.. " il .?l? La .'ll lllluhn 1 l || T (] I - I i 13":5_.J 148 gl ll $ l?ls } | I I ll | ]l.lll
L IR NN NN NN RS RN L T T 1 T L
WE 50 180 " 150 , 200
160.0 R
J .7
442
- \ . *.‘) . L.
50.0 - J . N
235 A o
o ~y! L
. \ | 1‘\\ 5
- 3}
L | s
y ‘ 296 2 i .
323 365 | 423 ¥ II
™ "l ey | AL B 133'4 T | LI lf' T |l|

\ WE 259 309 ' 3359 409 . 450

34 2-p-X



[
|
i

y . ., DATA: 3421FBN #1 SCANS 300 TO 4500

“RIC
032482 11168100 - CALIt FRI0924820 #2
Sn;IPLE- SLP-15 WELL-HEAD UOL EXT'D=1348MLS FINAL UOL=480 UL IS SPIKE=4e@
Cn 'DJ--
RAHGE: G 1,4508 LABEL: N @, 4.0 OUAN: A @, 1.0 0 BASE: U 20, 3 S
108.0- U 221636,

RIC_

Uil L

T ] ' L 1) v ! l LI T T v LA 1 ] 1—1

' '
o650 1968 1500 2099 2599 3899 ?5@8 4909 ' 4500 SCAN
10 8:20 12:30 16140 20:59 23:00 29:19 33:20 37130 TIME

i
1

3420-P -3



b

RIC \ . . DATA: 3421PBH #1 SCANS 398 T0 1559

09/24/62 11108100 - . CALI: FRID924820 #2 _
SAMPLE: SLP-15 WELL HEAD UOL EXT'D=1340MLS FINAL UOL=480 UL IS SPIKE=400 o
EOHDS. | | . :
RANGE: G 399,1350 LABEL: N ©, 4.8 QUAH: A 8, 1.0.J @ BASE: U 29, 3
100, 0~ 42 | 221636,
S.
\ i
A
RIC_ .
> i
|
/
1245 |
/ -
_ 782 o1t ‘
- 1213
.. 1 1269 A
1128 1180 .
1 ' ) l ) l L] . '—' X ¥ ' . L ]
400 600 809 1000 1200 SCAN |

3:20 ) 5:00 €140 8:20 17:00 TIME



L
LK}
|
[}

RIC & . W .. . DATA: 3421PBH #1 SCANS 1350 TO 2460
63,2482 11:08:00 ' CcALI: FRIG924820 #2
SAMPLE: SLP-15 MELL HEAD WOL EXT'D=1940MLS FINAL UOL=480 UL IS GPIKE=400
COHDS. 1. | - |
RANGE: Gl353;€j99 LABEL: N @, 4.8 QUAN: 3 ©, 1,8 J @ BASE: U 20, 3
100, 0- 143 198912,
J- o
1687 - Cy
1548 r
J
RIC| 1407
|
11 1726 ' R 2313
1786 optg 2079
. “ / 2270
K f 1608 1972} 1937 2202 ﬁ 2304
thﬁjkh/ﬂﬁj N
| ' 1 ' l- ! | ' i ! 1
et 1400 1600 1800 2800 2700 . ' 2400 SCAN

11:40 : 13:20 15:00 16:40 18:20 20:08 TIME

34)-P-5



i
RIC :
09/24/82 11:08:00

.- DATA: 3421FBH #1

SCANS 2400 TO 3450

- CALI: FRIB924827 #2
SAMPLEs SLP-15 WELL HEAD UOL EXT'D=1948MLS FINAL UOL=460 UL IS SPIKE=400

| RGNGE: G 1,500 LABEL: M 0, 4.0 QUAN: A 0, 1.8 J O PBASE: U 20, 3 |
160, 0- 252 | 3209 42368,
v j :s
2640
3138
RIC_
“ 3000 1258 3/
2437 l5591 k 2097 b4 og14 2882 2956 065 ‘«r \N* ’J WY TN
el M, A ’“Av‘v-ar torrnd "
L ' L ' ¥ ' v 1 ¥ [
2400 2609 . 2300 3080 3200 3409 cCAM
20190 21149 23120 25260 26140 28120 TIHE

342)- P ~¢



I E . 3 !

]

|
- s
CRIC . . DATA: 3421PBN #1 SCAHS 3&%& T0 }Eaa
|
{

63/24/82 11108:00 "' CALI1 FRIG92482A #2 |
SOMPLE: LP-15 MELL HEAD UOL EXT'D=1946HLS FINAL UOL=490 UL IS SPIKE-460 | 1
CU" [ i b
 RANGEI G_ 14500 LABEL: W 0, 4.0 QUAN: A O 10 J 0.BASE: UZ0, 3 | - - _ -
169, 0 354 | | | - ‘ 141056.

RIC_

‘ 755 3993 A 4
a0 3623 3683 3755 3839 2992 ‘ 4970 4164 4264 4377 . 4423

L [ ] ' ) ) ' ¥ l r 1 ' 1]
360D 380D 4000 4200 | 4400 SCAN
30:00 31:40 33:20 35:09 36:40 TIME

342)-P -2



MASS SPECTRUM

W | DATR: 3421FBH #431 BASE M/E: 117
0324782 11108:00 + 335 CALTs FRINI2482 42 RIC: 174592,
snnpge: SLP-15 WELL MEAD UOL EXT'D=1940MLS FINAL UDL=40 UL IS SPIKE=40@
COHDS.: a ' |
8431 - #8423 ~ #423 TO 8424
109.8 — e - 44032,
R
. R
59-6‘ -
15 -
of
at
I 59 |
39
63
51 65 29 L
7 193
| 74 87 |
1. I Les il ol F s gl e
_ et b H 2 i e o e P B 22 L 0
WE 49 50 60 7 80 99 190 e 120

312)~P -7




WASS SPECTRUM - S DATA: 3421FBN #799 BASE M/E: 123
03,24/82 11100100 + 6135  CALI: FRIO924820 #2 RIC: || 8752
ggggts.ss SLP-15 WELL HEAD UOL EXT'D=1946MLS FINAL UOL=46@ UL 15 SPIKE=460 N
#7980 - #4776 - #4775 | | : »
19,0 - | o iz ] - o,
il 146
] 8
|
]
| 131 §
I
50.0 - | | .
64
51 59
43 % o
> a1 116
' 33 77 "
102
41 ag 120 S _
] . e3 !
| . - 83 g7
vl 01 o e L o 1
l| 130 n IJIII Jnﬂ R ! I, |,ul u l“ . , |I|? | |
. v L L] L) ' L) L . v L L L] Ll I v '._—' L J L l r r-v ﬁ' LN L 4 ) | S | ' L] 4  § ' L3 v 1] ' L4 ¥ v r D v l
WE 40 =

- .|
B 80 109 129 149,

242)~-P 1D



: i .
Hass SPECTRUM - - - . DATA: 3421FBN #811 | | BASE W/E: 134
03,2482 11108100 + €145 CALIn FRIGS24824 #2 ;| | RICT 39360,
gn:gge: SLP-15 WELL HEAD UOL EXT'D=1940HLS FINAL UOL=400 UL IS SPIKE=40
.CONDS. 1
#4311 - #8503 - #817 o | _ .
10,0 - | | - S - 12624,
- ] |
, | ; | A
| l 0 Lo i
TR SR HE N
59,8 o | -
89
63
| h? .
4 45 108 : E
58 74 | y
33 ! |
. ..J!l,ﬁi L Ll e iz it s Lo e s L el
ME 49 60 e 160 120 140

342)-P -1l



il _
MASS SFECTRUN - | . : DATH: 3421FBH #919
03-24,82 11!98 09 + 7!39 ' CoLi: FRIP92482A #2
SAMPLE: SLP-15 WELL HEAD UOL EXT'D=1540MLS FIMAL UUL"4BB UL 1S SPIKE‘499

CONDS. ¢ .
#3139 - 4913 - #913

|
;
|
!

| BASE WM/E: 129
| RICe 127@a.

160.9 ~ 129 | -
i
l .
!
4
50,0 - "
| 144
1 -
192 115
a5
“ 51 62 A o6 o8 -
49 84 120 } 141
: 93 i
wll| o [ l |||rs || 8 T L f1es 1 | ||. 133 '
N 1T['_""l‘j" LR LA A j*"rl*"'lﬁTr L 'r' LA |
WE 49 ' & 8 109 120 149

342)-P -/



®

il

MQSS SPECTRUM :
69/24/82 11:08:00 + 10 22

DATA: 3421FBN #1244
' CALIs FRIO924824 #2
SLP-15 WELL HEAD UOL EXT'D=1948MLS FINAL VOL=4¢0 UL 1S SPIKE=40@

BASE W/E: 154
RIC: - 49536,

SAMPLE: |
. COMDS. ¢
$1244 - #1236 - #1236 _
100.0 - 1 -
iy i
i
1
) )
50,0 - _
o .
) 76
51
63
1 3 l 162 115 128 | '
441 48 ' 6 JI 59 ” | .Il Iql 33 Ihll.‘ bl .122,“'1 134 | 147) L 162
. T T L | ™ A | l L DAL RN INLAL AL S L LALIAL Y I AN AL Y
WE a0 5 80 100 120 160

140

12784.

342)-p~1/3



i

MASS SPECTRUM - \ a | - : . DAlA: 3421FBH #1407 BASE W/E: 152 .

#9-24,82 11183100 + 11143 CAL1: FRIO924e2A #2 RIC: 84036.
SgngléE. SLP-15 WELL HEAD UOL EXT'D=1340MLS FINAL UOL=429 UL IS SPIKE=400
'c a0 i
#1407 - #1395 - #1413 : ) > X }
109,60 - , | 192
i
|
il
|
]
: L
NN
i i Chid l
90,0 -
i
76
]
30 87 93 126
L.J 43 az.|l.55 L[ w8l g;s,.lh.l. MLl gy 145,111,
, Hprota 2o e e B B e B n
N/E 40 80 ioa 120 149

31424,

s
¥

3421-P~/

BN



108.8 -

o8.8 -

i
MASS SPECTRUM

09/24/82 11:08:00 + 12021
SOMPLE: SLP-15 WELL HEAD UOL EXT'D=1940MLS FINAL UOL=408 UL 1S SPIKE=400

. CONDS. ¢

#1483 - #1468 - 1!1458

63

39
39, l 43 4?

SN e N

‘DATA: 3421FBH #1483
CALI: FRIDI2432A #2

126

BASE W/E

RIC:

|

1

: 154
8944,

161

H/E

L55 SSLJ

40

a3
. ,s.aflllen?é.ssf!h,'l!.. .

80 190

(X
WL

o 122, I A3 18

120

149

LA |

'7'1

1en

3421~ P-17



i , i

MQSS SFECTRUN : DATA: 3421PBN #1686 BASE M%E 166
09-24/,82 11:08:80 + 14: 93 CAl.l1 FR1IQ924820 #2 RICs :|!148400.
SAMPLE: SLP-15 MELL HEAD VOL EXT'D=1940MLS FINAL UOL=48@ UL 1S SPIKE=400 3

.CONDS. ¢ _ "
#1686 - #1665 - #1665 , . i .
160.8 - ' 3itas _
:
i
) S
50,0 - i
82
4
4
69 139
+ 63
115
5 I I 122
ST SNA | P MY | T S | T {1 ;a‘.-.-!'i-: 199 iy et fodd6. 199
M/E 40 [, 80 169 10 149 160
: |

36032,

34R)=P~ib



l
!
NQSS SPECTPUN . _ DATA: 3421PBN #2067 BASE Nfé 178
09,2482 11:02:00 + 17.13 : CAl.It FRIG92482A #2 RIC: !19?58.
SAMPLE: SLP-15 NELL HEQD UOL EXT'D=1948MLS FIMAL YOL=400 UL IS SPIKE=400 i
. COHDS. ¢
#2067 - #2057 - #2057 |
160.0 - 19§
H
4 ]
|
i
7 | i
| ¥
; i
59-9-
76
| 164
89 .
152
63
. 133 '
Lo | lqulH“““" -
421 Il I | TTRCER ) R l ““nlllllj_lh .llinhhllnlllu, ~.m| | A Il_ll§81| r Il L ”l
. B B e e s s s e R B o e AN I e
M/E 40 69 89 lﬂ l;ﬂ 149 3] ieo
|

1996.

3d2=-P-1#



.. ¥ | i
MQSS SPECTRUM - B DATA: 3421FBH #2088 PASE W/Es 178 .

09,2482 11:08:00 + 1? 24 ' CAl.ls FRIO3248208 #2 RIC: | 7856,
SAMPLE: SLP-15 WELL HEAD UOL EXT'D=1948MLS FINAL UOL=4v@ UL IS SPIKE=400
. CONDS. 2

178;

]

|

#2088 - #2093 - #2093 -
|

59-9"

76

63 ' 152

39 |
1" 126

-~

I | |

I lIJ J‘]lll‘l . I II I | 619 "nll"”l wlid ., II.Il" 134|” 145 ?elll _lll {1
. T LELEAAY DR SLELEL I URL AL AL RAAL LARLSS BLEL LSS NLALSLALA | Ty ‘|
ME 8 69 29 lﬂﬂ iz . 149 169 13%
' |
i

l’O

H%q!#!



160.0 -

5‘3.9 -

WE

. COMDS. &
#2552 - #2542 - #2543

29 50

29

63
67

NQSS SPECTEUI'I .
99/24/82 11:02:00 + 21:15 ‘
SAMPLE: SLP-15 WELL HEAD VDL EXT'D=194@MLS FIMAL VOL=46® UL IS SPIKE=400

75

a3

DATA: 3421PBN #2552
CALI: FRIOI24824 #2

282

ﬁ||

1 l l 1%2 |" uL,_T_J“ Illlll

|
i

BASE M/E: 202

RI ‘: 30176.

233

- 8512.
o
~
t
Q.
1}
~
Q‘t.
m

-*—_..!r__.._.__.,.____. ! '

239



100.8

38.8

H/E

d
NﬁSS SPECTRUM

09,2482 11:08:00 +'21=59 :
SAMPLE: SLP-15 WELL HEAD VOL EXT'D=1940MLS FINAL UOL=469 UL IS SPIKE=400

. tn“UD se

#2639 - #2629 TO #4539 - 1&53‘3

g %0 O

58

191

DATA: 2421PEH nﬁssa
CALIs FRIN32482

BASE M/E: 202

#2 RIC:  2249E.
i
§ -
l
218 1 253 281
!' ' Ld r L4 ' L 4
250

613E.

34&\‘ P-‘LD



CH2MERHILL
ANALYTICAL REPORT
PAH, N and.. S Heterocyclic Compounds
Sample ldentification SLP-15 Well Head Lab # 3421P
Date Received 9/16/82 Date Extracted 9/20/82
Date Analyzed 9/24/82 ' e
Compounds MDL1 Conc2 Compounds MI'DL1 Conc2
' ng/l ng/l ng/! ng/l’

2,3-Dihydro-1-indene 35 1700 /s¢< Acridine ) _ 4o BMDL
1H-Indene 25 72~ Phenanthridine . 35 BMDL.
Naphthalene 47 17" ' Carbazole’ . 28 BMDL
Benzo(b)thiophene 25 396 -5  Fluoranthene 25 430 ¢4
Quinoline 25 BMDL Pyrene 25 340 -
Indole 72 BMDL Benzo(a)anthracene - 25 BMDL G}
2-MethyInaphthalene 50 BMDL % Chrysene 25 BMDL &)
1-Methylnaphthalene 30 93~ (@Y Benzo(b & k)Floranthene 25 BMDL
Bipheny! .25 540 s#< Benzo(a & e)pyrene 25 BMDL
Acenaphthylene 25 1200 455 Perylene 25 BMDL

. Acenaphthene 33 2200 22 |ndenc(1,2,3-cd)pyrene 53 BMDL

it v e Fluorene 35 2100 .:3 Dibenzo(a,h)anthracene ----35 --BMBPL——-
Phenanthrene 25 100~ Benzo(g,h,i)perylene 25 BMDL
Anthracene 25 130 /2%

Percent Recovery of 1-Fluoronaphthalene = 100%

'MDL = Method Detection Limit

2BMDL = Below Method Detection Limit
ﬂ(ae - ﬂu‘ujaf,,(” DL (et
é‘:éla'{- /?A/')NK

3-;1@.1—P'-"2‘



}JO¥< :‘7t\;
Titecfermg

—r"ém n°+

Presswt
s &xt,

(A

I. by #ZCLab #.942/ P
Condition of Sample: a2/ _ /cs pasop F . ' L
Labeled: Si2-15 257 el sealed izs/

. i 47

II. SAaMPLE EXTRACTION: Date Extracted Zé?/éz_ Extracted by 4ZZZE
Volume Extracted /940 y Final Vol. of Ext—act 4&0
Surrogate Spike Concentrat*onv%z { g %4425é55 _/45742 Z#é Z;‘/"W
Extractlon leflculties

III. SAMPLE GC/MS ANALYSIS: Analyst. Hé"c Analysis Date ‘?[22 Zfz
Internal Standard Spike Concentration = L/ﬂo ng

——
([2€ Volds,
PAH, N and S Heterocyclic Compounds

Compounds QM  Scan Area

D.-Phenol (IS) . . . . . S i

2 3-D1.hydro-lH-Indene. . . g3 | 30 851 - 29

l1H-Indene. . . &'+ « « « . 71167 ff? 0.1

D_~Naphthalene (IS). . . . .51331 283 S6630

Naphthalene. . . . . « « . 41281 79p | 44 ] 847

l1-Fluoronaphthalene (S) . . . J146) 760 4./&25: D>

‘|Benzo (b) Thiophene. . . . . WT134] Bl | 70923 35
Ouinoline., . « « o « o+ o o 129 7g,7) | E7 ﬁ‘s&f o.c % -
Indole . . . . . « « ¢ & e« <1171 T —
"}|2-Methvlnaphthalene. . . . . 2142 &
1-Methylnaphthalene. . . . 421 p9Y | 1pn27288 ) OS50 - -—- - -
" |2=Fluorcbiphenyl (IS). . CER172 2| 2l 7

Biphenyl . . . . . . . . . o Midd s | . :

Acehaphthylene . . . . . . 152 /YT | /56 3.3

Acenavhthene . . . . . . Y AWt} 201 (0-b5 _

Fluorene . « +« « « =« « o .«166)| /687 | [ q.4¢

Phenanthrene . . . . . . . .4178 13 (3 0-5(

D. .~Anthracene (IS). . . . =188t 207 &

ailhracene . . . . . . . . 178l Dpfb | /E0S5 7 Ve

Acridine . . . . . . . . . S - &t

JPenanthridine. « e e . . . X179 - &7

CHaMEaHILL

LABORATORY WORXSHEET

St. Louis Park Project

SAMPLE INFORMATION: Date Received zé;/g;,

A4l -



Compounds o4  Scan Area N :

Carbazole. « « « « « « - « . . X167 &? :

Fluoranthene . . . . . . « . « 2202|252 | $$58C=2 LMo '
) Pyrene . . . . . . . . . . . . %2021 2640 | ¥5717) .44

Benzo (a)anthracene . . . . . . X.228 L &

D 2-Chrysene (IS)e @ ¢« &« « o .@40 , 766 9

Cl]irysene e e e e e e e e e e e WX228 L & @)

Benzo (b) Fluoranthene
Benzo(a)pyrene . . . . « « . . . .252
Pervlene . . ¢ ¢ ¢ v 5 & « + o« o o252
Indeno(1,2,3-Cd)Pyrene . « « . . .276
Dibenzo(a,h)anthracene . . . . . .278
Benzo(g,h,i)Perylene . . . . . . .276

. .252 T

Jirth

3 P~L3



CALCULATION WORKSHEET e ¢ 34a1 P

Ds-Phenol (1S) | Sep-15 &
2, a-Dlthro-l:’-Indene-- —Q Qq—XﬁOQ. = “J"\'
0.77 X LSy _»
1H-Indene-= = == « + = « L220b ¥ Hoo - 17_“6-
.7‘f x th+ o
QS-Naphthalene (IS.) : . = R
Naphthalene = = =« = == -2 X Hoo 2z 7 ffe
«p #l.ag
l-Fluoronaphthalene (s) =23 X %00 two+ 160,
l-oyy >S50
Benzo (b) Thiophene =« - -< 1.8S % Ho0 = 395
' . 699 xvad o
ﬁn.nol:.ne : o F - 9. 99 2
(Indole=m= === —c —=«- e :
2-Methvlnaphthalene--- - — ; .

1-Methylnaphthalene~—-=- Q.$0r Hoo 593

Ltr XLy
2-Fluorobiphenyl (IS) _
Biphenyle = ——= == = =a. 343 X Voo ?N
.30 X LW¥ .
Acenaphthylene- — - - ---_l_j_A:LQ__z 1k
.50 x \1

J Acenaphthengé=e==wc = wa 0. L3 X ‘l'oa - QV,O
— 01 % A% -

| Fluoreng === == = === Quq x40 = 21D9
. 0. XiAa¢
Phenanthrene—=— = = = ——ee—0:5b6 A %00 - [0D ”'b
' i X Ly

| D 1 O-Anthracene (IS)

3 ':"2)- P-—'Il;-



Anthraceng= = =« « = .
Acriding= = - c v wa
Penanthridine«a«wm- - -

Carbazole = m = = = wa

Dl -Chrysene (IS)

2

Benzo (b)Fluoranthene-
Benzo(a)pyrenge e ==

Perylene= = o = =« ==

Fluorantheng==aecmawa
Pvrene = @ = = co e e -

Benzo(a)anthracene ==-

Dibenzo(a,h)anthracene /

0.1¢ _x¥oo -\K

[-27 %t

A.Mp XYoo

kg X ¢
LY L Yoo

a7 v lag

KO

Chryseneg= == e« o = - _0.0/)553'

ey / X

/

/

Indeno(1,2,3-Cd)Pyrene /

/

Benzo(g,h,i)Perylene

/

340-P-25

H34

LRES



et

AS-ouy. ) .

epAeC| Toot — .-_sr-;-c:s. DFTPP BNZD ©R.
- & e et
Pt luet. 30d~1350
/3..") '84“
R 80y — J480
FLEP - £500 | gcano.
AREN /~:¢;-/Mr700“
Plisssd ol $ 0. RE_
: ' Scam -aaek, ' —_—
2,3 ), duelbome £3)- #A8~648%) | o 36T/
/
d"""“‘f’" Z)) 36686 263~ B0 | =L
Magh. | 2624 (378) #fl-npaet | 1460
/= F Mg h 263; (~0.92) +9-8R9x | ;037
I-F 5;451 1Yy - g0 2/ 03 (Co.wz)
1403 ITh aib 126545 +0.0Ff | F.a¥r
d-10 Qrsrrnl CYETY . nasy a3oso ~09%
d-1p. eu.‘«.@ : 67 7667 PR
S cum. 81 "'-LOA(L) Thoghse /% w‘JT Andt, 773\ Fd. 976
Buonatinie - . |- 1458 ~ , ,
c : _w.te‘u-" S lhewad MMM éarj 2 3 =" - f@@
. N . | e . .
m-/i@ BSTY T Ao, 197, oK PTF 910
‘E‘g,‘é t ' .
Sen
i #83 Leon. /1786
/685" Flrs /689
Joc? Phon. |2Hm. | w072~
035 | and JOT
25T Fheora 3557
e 39 Pr‘uu— 26 44



RIC

83/24/82 '8:57:00

—— . e

" DATA: EPAGCTEST #1

© CALIs FRIG924820 42

SCANS 688 TO 1300

32332,

SAMPLE:
COMDS, ¢ 1
RANGE: G 1,1500 LABEL: H @, 4.0 QUAN: A 0, 1.0 J © BASE: U 20, 3
| | - 1247
109, 8-
BENZIDINE=)
!
- PCP=)
966
ﬁ 1048
¢=DFTPP
RIC |
|
1213
848 gars az2 \_ 27 J L1991 113 1167 ik J [_h______
' ' | I ' | Y B |
. 209 900 1000 1166 1200 oo
6:40 7130

8120 9: 16 i
’ l

\19:39 .'

]

1
1309 SCAN
10:58 TIHE

349-P-i

-

/;rnizunveAJr'c:



0.94 XA07314= ¢
0.18 X20/21g%@

=

13 271%
L8d 499
{07 ‘l;io s s
(07955 1065 -~
/72 11R L,o¥ X20/337,
naza7 [N
133292, fo

11920899
$4397
[0SHRY -

123560 |
F01 -

(=3 j’c“"ﬁ' s

"t oY A T v
Bgnzﬁfeq):_anppiaggne_
Chrysene-:(IS)

e y NS,

D7 oo




-Phenol (IS), o
2 3-Dihydro-1H-Indene.

Benzo (b) Thlophene
M—

2-ueth91naphtha1ene
1—l~lethylnaphthalene

Acenaphth?lené

Shaet g

Acenaohthen TR

Phenan’thre

B LR TN Ty R"

'D-?**":_Anth racene (‘IS) .
Angpracene‘ ; ;

e
Penanthrldine.
Carpazole P e

o\,“

oW by

“Pyrene FHT

Benzo (b) F;.uozanthgr;

Benzo (a)_pyrene»“"’

DIV e

B‘:Tnzo (g,h J.) Perylene

{02

Lad ED 717.

43

02

(») 35'8-




-Phenol (IS)
2 3-thydro-1h-1ndene.
‘1H-Indene. . . .
Da-Nanhthalene (IS)..
Naphthalene.>._:”r
_l-FluoronaphtHalene
Ben~o(b)Thlophene.

inoline. '

Indole . ,

o

ZrMethylnaphthalene
.l-Methylnaphtha;ene.

76 767

'«xmﬂm¢ﬂmz

7425 S”

.81 xzo/:u.g 0.78”

7053

122 049

LS 3

Y$ 738

10

3137Y

.93 -

D3 )

o X075 n’.i:'f'l"

(3 62D |

107196

92. 527

L4l ¥20/2

79922

TR A
LY X20 35.8.,* S
S E o
£,




Oulnollne.
faard Indole o ...
‘ﬁgg_grgethylnaphthale e.

l-Methylnaphthalene..
2-Fluorcb1phenyl (IS)

Acenaphthylene
| Acenaphthene ..
"Pluorene . .
Phﬂnanthrene =
D, T-Anthracene
Angnracene e
| Acridine . . .’
Bt penanthridine.
;) .Carbazole. . .
:Fluoranthene"

«'-«1«3;““
ﬁBeuzc(b) luoranthene
-Benzo (a) pyrene A

Dzbenzo(a h)anthracene

S ':‘i?‘:

Y TF &qq ..xﬂé:u.g-‘ ‘
1m.95 X 20/21 g- 0172
Bl

45

Loz

04(

o‘:‘r—iﬁ‘7—o .17.4 ‘

bZ:S st "“?Eﬁ-
-z,g¢7xgo[3f,s 0949
LUl ¥20027 =

I.S‘? "‘LW

il Y ( |- T RARESS

g; gr-ﬁ.‘d-’,m’,’."&,’mﬁ

05 ¥ s-‘:wh-r.'.r

N D i e i

4933¢‘

fo 2 e

0. 7

Perylene " b1 "“F"’fdm : .,
.-Indeno (1,2, 3-Cd)Pyrene ;,

0-7 Y R

Benzo(g,h L)Perylene“m*
YR 4 ;

0 (p? A h-uﬁ'!?«‘-h:tm&."'




"' 5 T-LJ S’canm.ug Af'l.:v

._ 'S‘va\.m}b | PAHSNS‘H? DATE

04w 5
(.3”1 < .m . RESPONSE FACTORS
IR . e LS 7. " PAH, N and S Heterocyclic Compounds
' ‘ .Comoounds B F ' QoM  Scan, Area
;hs-Phenol (IS) v v e @ o v o v o 99 | ey
273-Dihydro-1E-Indene. . . . . . .117| 368 J0 102|037 XRo/":.(.-o-JOegﬁ
o lH-Indene. e o ® e e o o o ‘0 o .116 3?2 7¢ qu '9'\ x 2o]vl g- 74:, 4
D_-Naphthalene (1s). . . . P & IS 93 /3<%

Naphthalene. . . . . o o '.".. . .128| 722 [315‘,] {ed
1-Fluoronaphthalene (S).._H. . . J146) 722 P508R 1.02,

Benzo(b)Thiophene. . . « « « . . .134| )42 [T >
Quinoline. . : woa e 5w «129] Fdd /10N TS

Indole . ... < e Wl W et «117 ) 97 o (3 S lv
Z-Methylnaphthalene. .p s mry e.old2l G4 N329¢ | b2 xg_ﬁ:g. 0.91
1l-Methylnaphthalene. . ‘.. o142 Jpay | 9903/ Y7 X202 ]
‘2-Fluorobiphenyl (IS) o w, 72| 1uy G217
Biphenyl<g@r#anitijm; 15 ~.154 1 1170 FIY12 | .2y
“Acenaphthyiend ™ =152 (333 | /01522 | [ 45
Acenaphthene P o U o9 %7220 .67

Fluorene . . T.166| /]2 SZE;ZQ (9.55/ .
Phenanthrene . . . . e c.1781 199¢ 2547 1 1.1 ‘
DY -Anthracene_(IS)y .o’ 188| Zop7 | 74 4725~ |
Anthracene . . . . 20¢s~ | 9357Y [ 20
Acridinernvyt Sty 203 ¢ Y976 ©-87
" Penanthridine.. . A7) Lol o. ‘ll_j,b
le

' «179

Carbazole.® ., '« o + &  eTene o1671 29G3 | X3 G5
' 27 5202
202

Fluoranthene . v . . . o o 2500 o° 2429 SPo7sd
Pyrene . ., ShsRgime o .?Q31-3i!¥-'-.__ A5 /2.8 | %O 33
Benzo(a)anthracene e o o o o o s 4228| 306/ S 3653

,~Chrysene (IS). I I24O 3069 ITnr &
CE TYBER@ & v o e i e o s« «228] Spo¥ Lo3IST
Benzo (b)Fluoran..hene dle WG T 2520 3473 | A4S
Benzo(a)pyrene SV A e % des s <2021 TXe]| Q7L
Perylene... .... % i.. e.s. s e.s +252| SO
Indeno (1, 2 3-Cd)Pyrene . . V. T7.2761 4 24
Dibenzo(a,h)anthracene ... . . . .278|<&43 7
_Benzo (g,h 1)Perylene e




ot Tk,
B4
%"“ o

&

if

s

i

%

._\

‘,;n»'n."‘},.‘ Pty
D

e 8% T s

.sr*,,'

-Phenol (IS)
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